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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent luminous elements of equal 

luminous intensity from being unevenly distributed and to prevent 

generation of a linear pattern or the like by making arrangement of 

plural luminous elements different in adjacent pixels and sub-pixels. 

SOLUTION: In a display device which is provided with pixels formed 

to a matrix shape, two luminous elements 11, 1 2 as display elements jg^tjgj^ -j -j 

having different luminous intensity are arranged at a pixel. 

Arrangement of two luminous elements 11, 12 at each pixel is in ^^3^1 2 

transposition relation to each other when pixels adjoining in a 

transverse direction (a direction orthogonally crossing an aligning 

direction of luminous elements in an image) are compared. In such 

arrangement, when the same intermediate tone is expressed at each 

pixel, light emitting luminous elements are uniformly dispersed and 

generation of linear patterns is prevented. Otherwise, it can be said 

that linear pattern is hard to visually recognize since spatial 

frequency of a pattern in a transverse direction exceeds visibility 

limit. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which, can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the display which each pixel is equipped with two or more light emitting devices in a display equipped 
with the pixel formed in the shape of a matrix, and is characterized by said two or more light emitting devices 
differing in the pixel by burning and the astigmatism LGT which it is constituted so that it may set to construct and 
unite and luminescence reinforcement may differ respectively, and arrangement of two or more of said light emitting 
devices adjoins within 1 pixel. 

[Claim 2] The display according to claim 1 characterized by arrangement of two or more of said light emitting 
devices differing in the pixel which adjoins in the direction of a list of the light emitting device in a pixel, and the 
direction which intersects perpendicularly. 

[Claim 3] It is the display according to claim 1 characterized by for luminescence reinforcement differing 
respectively and said two or more light emitting devices emitting light independently, respectively into 1 pixel. 
[Claim 4] Each pixel is equipped with two or more sub-picture elements from which a foreground color differs ,in a 
display equipped with the pixel formed in the shape of a matrix. Each sub-picture element has two or more light 
emitting devices. Within 1 sub-picture element said two or more light emitting devices The display characterized by 
setting constructing and uniting, and for luminescence reinforcement differing respectively, and differing in the sub- 
picture element by burning and the astigmatism LGT which it is constituted so that light may be emitted 
independently, respectively, and arrangement of two or more of said light emitting devices adjoins. 
[Claim 5] The display according to claim 4 characterized by arrangement of two or more of said light emitting 
devices differing in the sub-picture element which adjoins in the direction of a list of the light emitting device within 
a sub-picture element, and the direction which intersects perpendicularly. 

[Claim 6] It is the display according to claim 4 characterized by for luminescence reinforcement differing 
respectively and said two or more light emitting devices emitting light independently, respectively into 1 sub-picture 
element. 

[Claim 7] A display given in claim 1 characterized by said light emitting device being constituted by the organic 
electroluminescent element thru/or any 1 term of 6. 

[Claim 8] Electronic equipment equipment which equipped claim 1 thru/or any 1 term of 7 with the display of a 
publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to amelioration of the gradation display technique in the 
indicating equipment equipped with the component which emits light according to a thin film transistor and a current 
about an indicating equipment. 
[0002] 

[Description of the Prior Art] Although the liquid crystal display is known as a display of a flat-surface mold, since it 
has the problem that this liquid crystal display has a bad response characteristic with a narrow angle of visibility, the 
display (it is hereafter called "TFT-OELD" (Thin Film Transistor-Organic ElectroLuminescence Display).) using a 
large size, a high definition, a wide-field-ol^view angle, the thin film transistor that can realize a low power, and an 
organic electroluminescent element has been developed. 

[0003] Each pixel in TFT-OELD is constituted including an organic EL device 1082, the transistor 1072 for actuation 
which consists of TFT(s), the transistor 1052 for selection which consists of TFT(s), and retention volume 1062, as 
shown in drawing 13 . 

[0004] A pulse is outputted from a shift register 101 and the analog signal of the analog signal supply line 1022 is 
transmitted to the source line 1042 through the transmission switch 1032. By choosing the gate line 109, an analog 
signal is transmitted to retention volume 1062 through the transistor 1052 for selection. The conductance of the 
transistor 1072 for actuation is controlled by the analog signal, and an organic EL device 1082 emits light by the 
reinforcement corresponding to an analog signal. 

[0005] The timing chart which explains the actuation approach of conventional TFT-OELD to drawin g 14 is shown. 
Analog signal A of the analog signal supply line 1022 is transmitted to the potential SO of the source line 1042 of the 
Oth train by the pulse SR 0 of the shift register 101 of the 0th train. Moreover, analog signal A is transmitted to the 
potential S1 of the source line 1042 of the 1st train by the pulse SR 1 of the shift register 101 of the 1st train. First, 
when the pulse GO of the gate line 109 of the Oth line is impressed, the potential SO of the source line 1042 of the 
Oth train is transmitted to the potential COO of the retention volume 1062 of the Oth line and the Oth train, and the 
potential S1 of the source line 1042 of the 1st train is transmitted to the potential C01 of the retention volume 1062 
of the Oth line and the 1st train. Next, when the pulse G1 of the gate line 109 of the 1st line is impressed, the 
potential SO of the source line 1042 of the Oth train is transmitted to the potential C10 of the retention volume 
1062 of the 1st line and the Oth train, and the potential S1 of the source line 1042 of the 1st train is transmitted to 
the potential C1 1 of the retention volume 1 062 of the 1 st line and the 1 st train. According to the potential of each 
retention volume 1062, i.e., corresponding analog signal A, each organic EL device 1082 emits light by predetermined 
reinforcement. 

[0006] There is a method of changing luminescence reinforcement by controlling the conductance of the transistor 
1072 for actuation as one of the approaches of expressing halftone using this organic EL device. That is, in order to 
obtain the luminescence reinforcement of halftone, the conductance of the transistor 1072 for actuation and the 
conductance of an organic EL device 1082 are made equivalent, and the electrical potential difference impressed to 
an organic EL device 1082 is controlled by voltage division of the transistor 1072 for actuation, and an organic EL 
device 1082. 

[0007] However, the approach of starting has the problem that it will be checked by looking as heterogeneity of the 
luminescence reinforcement of an organic EL device 1082 as it is, when heterogeneity arises in the conductance of 
the transistor 1072 for actuation between the panels within a panel. 

[0008] On the other hand, there is an approach indicated by JP.1 1-73158.A as an option which expresses halftone 
using an organic EL device. This approach allotted the light emitting device from which two or more transistors for 
actuation and two or more luminescence reinforcement differ about one pixel, is connecting respectively the 
transistor for actuation of these plurality, and two or more light emitting devices to a serial, and has realized the 
expression of halftone. That is, thoroughly, it controls to become one of the OFF states thoroughly, and halftone is 
expressed for each of two or more light emitting devices which are respectively different luminescence 
reinforcement by the ON state or combining the luminescence condition of the light emitting device of these 
plurality. In this approach, since the condition of each light emitting device is limited to ON or OFF, each 
luminescence reinforcement cannot receive direct effect in the conductance of the transistor for actuation, but can 
reduce the heterogeneity of the luminescence reinforcement resulting from the heterogeneity of conductance. 
[0009] 
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[Problem(s) to be Solved by the Invention] When it is going to express halftone combining the light emitting device 
from which luminescence reinforcement differs, it is a very important problem whether what we do with arrangement 
of each light emitting device. That is, it is because there is a possibility that a luminescence condition may form the 
pattern which is not desirable, for example, a linear pattern, depending on the method of arrangement. 
[0010] For example, the light emitting device which is two from which luminescence reinforcement differs is allotted 
about one pixel, and the case where the light emitting device is arranged like drawing 1 5 in each pixel arranged in 
the shape of a matrix is considered. In drawing 15 , the value described at each light emitting device expresses the 
luminescence reinforcement of the light emitting device. 

[001 1] in spite of locating in a line with a line the light emitting device which emits light and not displaying the line as 
shown in drawing 16 if in this case it is going to be alike, it is going to set and it is going to express the same 
halftone in all pixels, the problem that a linear pattern will be checked by looking arises. 

[0012] However, the examination about the problem in connection with arrangement of the light emitting device from 
which such luminescence reinforcement differs was not made conventionally. 

[0013] Then, this invention reduces the heterogeneity which originates in arrangement of two or more light emitting 
devices which form different luminescence reinforcement, and is generated, and aims at realizing improvement in 
image quality. 
[0014] 

[Means for Solving the Problem] In a display equipped with the pixel formed in the shape of a matrix, each pixel is 
equipped with two or more light emitting devices, within 1 pixel, said two or more light emitting devices are 
constituted so that luminescence reinforcement may differ respectively in the combination by burning and the 
astigmatism LGT, and this invention is characterized by differing in the pixel which arrangement of two or more of 
said light emitting devices in each pixel adjoins. 

[001 5] As for arrangement of two or more of said light emitting devices, it is desirable to differ in the pixel which 
adjoins in the direction of a list of the light emitting device in a pixel and the direction which intersects 
perpendicularly. Moreover, as for said two or more light emitting devices, it is desirable in 1 pixel to be arranged so 
that luminescence reinforcement may differ respectively and light may be emitted independently, respectively. 
[001 6] According to this configuration, by changing arrangement of two or more light emitting devices in the 
adjoining pixel, it can prevent that it is by carrying out to be based on the combination of burning of a light emitting 
device and an astigmatism LGT etc., and the luminescence condition of luminescence reinforcement is unevenly 
distributed, and generating of a linear pattern etc. can be prevented. 

[001 7] Moreover, it is characterized by differing in the sub-picture element which it is constituted so that 
luminescence reinforcement may differ respectively in the combination have two or more sub-picture elements from 
which, as for each pixel, a foreground color differs in a display equipped with the pixel by which this invention was 
formed in the shape of a matrix, have the light emitting device of plurality [ sub-picture element / each ], and 
according [ the light emitting device of said plurality ] to a burning and astigmatism LGT within 1 sub-picture 
element, and arrangement of the light emitting device of said plurality adjoins. 

[0018] As for arrangement of two or more of said light emitting devices, it is desirable to differ in the sub-picture 
element which adjoins in the direction of a list of the light emitting device within a sub-picture element and the 
direction which intersects perpendicularly. Moreover, as for said two or more light emitting devices, it is desirable in 
said 1 sub-picture element for luminescence reinforcement to differ respectively and to emit light independently, 
respectively. 

[0019] According to this configuration, by changing arrangement of two or more light emitting devices in the 
adjoining sub-picture element, it can prevent that the light emitting device of equal luminescence reinforcement is 
unevenly distributed, and generating of a linear pattern etc. can be prevented. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained based on a 
drawing. 

(The 1st example) Drawing 1 is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD 
concerning the 1st example of this invention. In this TFT-OELD, two light emitting devices 1 1 and 12 as a display 
device from which luminescence reinforcement differs about 1 pixel are allotted. In drawing, the value described at 
each light emitting device expresses the luminescence reinforcement of the light emitting device. 
[0021] With the configuration of this example, the halftone of 4 gradation level can be expressed about 1 pixel. That 
is, when neither of two light emitting devices emit light, only the light emitting device of reinforcement 1 emits light 
and only the light emitting device of reinforcement 2 emits light, the case where both two light emitting devices emit 
light will correspond to the ******** gradation level 0, 1,2, and 3. 

[0022] As shown in d rawin g 1 , if arrangement of two light emitting devices in each pixel is compared about the pixel 
which adjoins a longitudinal direction (direction which intersects perpendicularly in the direction of a list of the light 
emitting device in an image), it is the arrangement which serves as transposition relation mutually. 
[0023] In this arrangement, the case where the same halftone is expressed in each pixel is shown in drawin g 2 . In 
drawin g 2 , it means that the light emitting device which the slash has required is emitting light, and d rawin g 2 (a) 
shows the case where (b) considers as the gradation level 2, when halftone is made into gradation level 1 about all 
pixels. It turns out that the light emitting device which is emitting light in the case of which is distributing to 
homogeneity, and generating of a linear pattern is prevented. Or since the spatial frequency of a lateral pattern has 
exceeded the check-by-looking limitation, it can also be said that a linear pattern is hard to be checked by looking. 
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[0024] The representative circuit schematic of each pixel in the 1st example of this invention is shown in drawing 3 . 
Each pixel is constituted including organic EL devices 10810-19811, the transistors 10710-10711 for actuation 
which consist of TFT(s), the transistors 10510-10511 for selection which consist of TFT(s), and retention volume 
10610-10611. 

[0025] It connects with the serial respectively, and the transistors 10710-1071 1 for actuation which are thin film 
transistors, and the organic EL devices 10810-10811 which are current elements are constituted so that two 
organic EL devices can emit light independently. 

[0026] By choosing the gate line 109 at this time, a digital signal is transmitted to the retention volume 10610- 
10611 of the 0-1 st bit through the bit [ 0-1 st ] transistors 10510-10511 for selection, respectively. 
[0027] In this configuration, from a shift register 101, a pulse is outputted and the digital signal of the digital signal 
supply lines 10210-10211 which are the 0-1 st bit is transmitted to the bit [ 0-1 st ] source lines 10410-10411 
through the bit [ 0-1 st ] transmission switches 10310-10311, respectively. That is, a digital signal will be transmitted 
to each pixel. Turning on and off of the bit [ 0-1st ] transistors 10710-1071 1 for actuation is controlled by the 
digital signal, and the organic EL devices 10810-10811 which are the 0-1 st bit serve as luminescence or 
nonluminescent corresponding to a digital signal. 

[0028] The top view and sectional view of each pixel in the 1st example of this invention are shown in drawin g 4 . 
Area differs, respectively and the bit [ 0-1 st ] organic EL devices 10810-10811 which are light emitting devices emit 
light by the luminescence reinforcement according to area in an ON state. Here, surface ratio is 1 to 2 and the 
function of a DA converter is also built in for every pixel. 

[0029] In this example, although the polycrystalline silicon thin film transistor formed in the low-temperature 
process 600 degrees C or less is used for the thin film transistor which constitutes a shift register 101, the bit [ 0- 
1st ] transmission switches 10310-10313, the bit [ 0-1 st ] transistors 10510-1051 1 for selection, the transistor 
10710 for actuation - 1071 1 grades, as long as it has an equivalent function, other components are sufficient as it. 
[0030] Moreover, although what was formed in the ink jet process is used for the bit [ 0-1 st ] organic EL devices 
10810-1081 1, it may be formed in other processes or they may be current light emitting devices other than an 
organic EL device. 

[0031] The timing chart which explains the actuation approach of TFT-OELD concerning the 1st example of this 
invention to drawing 5 is shown. The digital signals DO and D1 of the 0th and the 1-bit digital signal supply lines 
10210-10211 are transmitted to the potentials S00 and S01 of the 0th train, the 0th, and the 1-bit source lines 
10410-10411 by the pulse SR 0 of the shift register 101 of the 0th train. Moreover, the 0th and the 1-bit digital 
signals DO and D1 are transmitted to the potentials S10 and S1 1 of the 1st train, the 0th, and the 1-bit source lines 
10410-10411 by the pulse SR 1 of the shift register 101 of the 1st train. 

[0032] First, when the pulse GO of the gate line 109 of the 0th line is impressed The potentials S00 and S01 of the 
0th train, the 0th, and the 1-bit source lines 10410-10411 It is transmitted to the with a retention volume [ 10610- 
10611 ] (the 0th line and the 0th train, the 0th, and 1 bit) potentials C000 and COOL The potentials S10 and S11 of 
the 1st train, the 0th, and the 1-bit source lines 10410-1041 1 are transmitted to the with a retention volume 
[ 10610-10611 ] (the 0th line and the 1st train, the 0th, and 1 bit) potentials C010 and C011. 

[0033] Next, when the pulse of the gate line of the 1st line is impressed The potentials S00 and S01 of the 0th train, 
the 0th, and the 1-bit source lines 10410-10411 It is transmitted to the with a retention volume [ 10610-10611 ] 
(the 1st line and the 0th train, the 0th, and 1 bit) potentials C100 and C101. The potentials S10 and S11 of the 1st 
train, the 0th, and the 1-bit source lines 10410-10411 are transmitted to the with a retention volume [ 10610- 
10611 ] (the 1st line and the 1st train, the 0th, and 1 bit) potentials C110 and C1 11. 

[0034] Each organic EL device serves as luminescence or nonluminescent according to the potential of each 
retention volume, i.e., a corresponding digital signal. 

[0035] Here, resistance of the transistor for actuation of an ON state is so small that it can ignore compared with 
resistance of the organic EL device of an ON state. For this reason, the current which flows an organic EL device 
will be determined only by resistance of the common electrode 110 and the organic EL device to the electrical 
potential difference between the upside electrodes 111, and does not need to be influenced in order that resistance 
of the transistor for actuation may fluctuate somewhat. Therefore, the heterogeneity of the luminescence 
reinforcement resulting from the heterogeneity of the conductance of a transistor will be controlled. Moreover, since 
resistance of the transistor for actuation of an OFF state is very large, it can make an organic EL device an OFF 
state certainly. 

[0036] In addition, in case it controls luminescence of an organic EL device, and nonluminescent according to a 
digital signal, based on an error diffusion method, it may be made to control. That is, a digital signal is controlled by 
making a surrounding pixel distribute the difference of the halftone in an input image, and the halftone in TFT-OELD 
to lessen the error of the cumulative halftone of the whole image. 

[0037] In TFT-OELD, the gradation level value nearest to the gradation value of an input image is chosen for every 
pixel, and a digital signal is sent so that the gradation level corresponding to this may be given. Here, a gradation 
level value is a gradation value of the input image matched with the gradation level of TFT-OELD. For example, 
supposing an input image is an image of 255 gradation, the gradation level values 0-63, 64-127, 128-191, and 192- 
255 will correspond to the gradation level 0, 1,2, and 3 in the 1 st example. 

[0038] When based on an error diffusion method, the error of the gradation value of an input image and the selected 
gradation level value will be distributed to the adjoining pixel for example, using a Floyd-Steinberg filter. Drawin g 6 
shows the Floyd-Steinberg filter and X expresses the pixel currently observed. The error in X is distributed to the 
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adjoining pixel by the ratio of the numeric value on a filter. In the adjoining pixel, the value distributed to the 
gradation value of the pixel concerned will be applied, a gradation value will be updated, and the gradation level value 
will be chosen based on the gradation value after updating. 

(The 2nd example) Drawing 7 is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD 
concerning the 2nd example of this invention. In this TFT-OELD. it consists of three sub-picture elements 
corresponding to three colors of RGB, and the light emitting devices 13 and 14 which are two from which 
luminescence reinforcement differs about each sub-picture element are allotted for 1 pixel. That is, the color display 
unit by RGB is made into a pixel in this example, and each color specification unit which constitutes it is called the 
sub-picture element. 

[0039] As shown in drawing 7 , if arrangement of two light emitting devices in each sub-picture element is compared 
about the sub-picture element which adjoins a longitudinal direction (direction which intersects perpendicularly in 
the direction of a list of the light emitting device within a sub-picture element), it is the arrangement which serves 
as transposition relation mutually. 

[0040] In this arrangement, the case where the same halftone is expressed in each sub-picture element is shown in 
drawing 8 . In drawing 8 , it means that the light emitting device which the slash has required is emitting light, and 
drawing 2 (a) shows the case where (b) considers as the gradation level 2, when halftone is made into gradation level 

1 about all total pixel colors. It turns out that the light emitting device which is emitting light in the case of which is 
distributing to homogeneity, and generating of a linear pattern is prevented. 

(The 3rd example) Dr awin g 9 is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD 
concerning the 3rd example of this invention. In this example, 1 pixel consists of three sub-picture elements like the 
2nd example. It differs from the 2nd example at the point arranged after the location of each sub-picture element 
has shifted. Thus, by arranging a sub-picture element in the condition of having shifted, the scanning line 100 
extended in a longitudinal direction can be allotted in the shape of a straight line, and wiring structure can be 
simplified. 

(The 4th example) Drawin g 10 is the mimetic diagram showing arrangement of the light emitting device of TFT- 
OELD concerning the 4th example of this invention. In this example, 1 pixel consists of three sub-picture elements 
like the 2nd example. It differs from the 2nd example in that two light emitting devices of the luminescence 
reinforcement 1 are used instead of using one light emitting device of the luminescence reinforcement 2, although 
the condition of the luminescence reinforcement 2 is realized in each sub-picture element. That is, the 
luminescence reinforcement which changes with combination of equivalent burning of two or more light emitting 
devices which have the same luminescence reinforcement within 1 pixel (sub-picture element), and an astigmatism 
LGT is formed. On the property of an organic EL device, even if the front face of a light emitting device is a 
rectangle, the part which emits light actually may not serve as a rectangle. Or the whole rectangle may not emit 
light to homogeneity. Therefore, luminescence reinforcement may not become in 1 to 2 considering the area of the 
front face of a light emitting device as 1 to 2. In this example, since the condition of the luminescence reinforcement 

2 is realized by making the light emitting device of the luminescence reinforcement 1 emit light to 2 coincidence, 
luminescence reinforcement can be set to 1 to 2 at accuracy. 

(The 5th example) Drawing 1 1 is the mimetic diagram showing arrangement of the light emitting device of TFT- 
OELD concerning the 5th example of this invention. In this example, the light emitting devices 20, 21, and 22 which 
are three from which luminescence reinforcement differs about 1 pixel are allotted. With the configuration of this 
example, the halftone of 8 gradation level can be expressed about 1 pixel. 

[0041] As shown in drawing 1 1 , if arrangement of three light emitting devices in each pixel is compared about the 
pixel which adjoins a longitudinal direction (direction which intersects perpendicularly in the direction of a list of the 
light emitting device within a sub-picture element), it is always different arrangement. 

[0042] In this arrangement, the example at the time of expressing the same halftone is shown in drawin g 12 . In 
drawing 12 , it turns out that it means that the light emitting device which the slash has required is emitting light, 
the light emitting device which is emitting light is distributing to homogeneity, and generating of a linear pattern is 
prevented. 

(Other modifications) The indicating equipment of this invention can be used in the electronic equipment equipment 
which has an indicating equipment, for example, a video camera, a digital camera, a car audio, a video CD player, a 
personal digital assistant, a notebook computer, etc. 

[0043] in addition, this invention can be deformed and applied to versatility, without being limited to each above- 
mentioned example performing various deformation about the list of gradation level, the color number, a pixel (sub- 
picture element) configuration, and a light emitting device etc. — possible — for example, per [ 1 pixel (one sub- 
picture element) ] — it is good also as the increase of gradation level, or a configuration carried out by allotting four 
or more light emitting devices. 

[0044] Moreover, in the above-mentioned example, although it has composition using an organic electroluminescent 
element by the active-matrix actuation method using the thin film transistor as a light emitting device, this invention 
is applicable also to the display and liquid crystal display of a passive matrix method. 
[0045] 

[Effect of the Invention] By changing arrangement of two or more light emitting devices in the adjoining pixel and 
sub-picture element, this invention can prevent that the light emitting device of equal luminescence reinforcement 
is unevenly distributed, and can prevent generating of a linear pattern etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD concerning the 
1 st example of this invention. 

[Drawing 2] It is the mimetic diagram showing the luminescence condition in the 1 st example of this invention. 

[Drawing 3] It is the representative circuit schematic of each pixel in the 1st example of this invention. 

[Drawing 4] It is the top view and sectional view of each pixel in the 1 st example of this invention. 

[Drawing 5] It is drawing for explaining the actuation approach of TFT-OELD concerning the 1st example of this 

invention. 

[Drawing 6] It is drawing showing a Floyd-Steinberg filter. 

[Drawing 7] It is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD concerning the 
2nd example of this invention. 

[Drawing 8] It is the mimetic diagram showing the luminescence condition in the 2nd example of this invention. 
[Drawing 9] It is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD concerning the 
3rd example of this invention. 

[ Drawing 10] It is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD concerning 
the 4th example of this invention. 

[Drawing 1 1] It is the mimetic diagram showing arrangement of the light emitting device of TFT-OELD concerning 
the 5th example of this invention. 

[ Drawin g 1 2] It is the mimetic diagram showing the luminescence condition in the 5th example of this invention. 

[Drawing 13] It is the representative circuit schematic of each pixel in conventional TFT-OELD. 

[Drawing 14] It is drawing for explaining the actuation approach of conventional TFT-OELD. 

[Drawing 1 5] It is the mimetic diagram showing arrangement of the light emitting device in TFT-OELD. 

[Drawing 1 6] It is the mimetic diagram showing the luminescence condition in TFT-OELD. 

[Description of Notations] 

10, 1 1, 20, 21, 22 Light emitting device 



[Translation done.] 
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< fr&fr&Kto^x&*§mzm&mte terns 

ZtiXisK). 

[»*^2] mmwLo^tm^m^. wm^x. 10 

t*m>,ts*> mm. i i Btsoai^g. 

irngKoftftm+zGLxis*), 20 
— &mmftxmumM<D&ymj-te. fm^.m¥^sjic 

tea » i ftumuomtufo t ms& tows* * 
wmmtos^x. mu^x^ct^mkt-r^mm 

[allege] -«B^K*t»rBWBa»©«**^ 30 

t^^Ltth mm 4 £tt®*CTSM. 

[ IMtfl 7 3 HfER**^ W«i u*r-cuU5*» 

1 7!>S6 Ot,>fn*>- ^KIBt8©a^^S. 

8 3 mm 1 7bM7 <D\,*-?tlfr— JBtCiBK© 

[ftWDftllKtllH!] 
[0 00 1 3 

[MLhOMffiAff] 49HBB«n<jKK(cnL. 40 
[0 00 2 3 

U/c^S («T, TTFT-OELDJ (Thin Fil 

m Transistor - Organic ElectroLuminescence Displa SO 
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[0 0 0 33 TFT-OE LDtcfeWSSPi^tt. PS* 
tf. mi 3KS*"J\fc9«:. WBIELJR^l 0 8 2i, T 
FT-C^^$n^|gSilfflf-7>^^df 1072i. TF 

Tx&f&zri&msR.mh^yvxiii 05 2 »if 

SI 0 6 2«M/t?«fiRS*i4. 
[0 0 0 4 3 h l>*s*% 1 0 ia>e>rOI/X2&itftf)3 
ft. 7* a ^{f#«^S I 022©7ta (5 
1 0 3 2£iIi;-C 7-^81 0 4 2^61 
StiS. 0 9*ijStR3n-2»CiK:<f:D. T^" 

momv^^vx** 1 0 5 2*icr, & 
mti 0 6 2K£ii3fts. T-ruifm^czvmW) 

mYvsV^*? 1 0 7 2©3>#2>£>X#$l|8P;?ft. 

wtSE l^t- 1082 uri-u ^mmcnmbtdmrc 

[0 00 5 )@14^ ^*©TFT-OE LDOIKI& 

7hu^^ioi©^;MSROtc<fco, T^n^<i 

fttKMSl 0 2 2©T^O^fi#Att, »0#J(Dy-J* 
81 0 4 2(D»ffl[S0^ < be3lSti-5. Sfc, SITU© 
5/7 h Ui?X£r 1 0 lGXrOt/^SR 1 CC<t 0, 7tay 

«#a», »uw©y-xaii 0 4 2CDm<4s 
jisns. sr. mono?- bmi o9©a^go 

aWHllIPSnT^Sittt. »0?U©y-XJ»l 042© 

cooocegsn. »ij>j©y-x«io4 20«fl[S 

ltt, »0?t • * 1 #l<Dfia*g« 1 0 62©H&C0 1 

2©m{iS0te, ^Hf • mo^iJCOffi^Sl 0 6 2© 
miic l o^cG^^n, »i^J©y-^ai 0 4 2©m 
tts 1 » Hf - m 1 juo«»sp« 1 0 6 2<om&c 

1 1 (cei^tl^, 0 6 2(DHfct 

0 8 2^(oagr^t^ e 

[0 00 6] ^*W«E LS^4i^r*Hi?:Ii 
■TS^ffiO-oiL/r. iB«Wflh^>^** 1 0 7 2© 

*0C V |gtt«h^>i^^^ 1 0 7 203>^^$>Xi 
WfilELSR^l 0 8 2©3>^£>Xct£|^?&Cl/ 
r, 07 24**EL*^108 

2i©^EE»SI^<i:D, W«EL*^1 0 8 2CcaittS 

[0007] u^u, ^i^rffitt, ^*;M*i*?di^ 
*;UHriilliffl h^>^x^ 1 o 7 2©n>^^^>^ 
CC^~1±^iD/ciS^. iW^E L3R-?- 1 0 8 

2 ©^&g©^-tt t uxmts nr l ^ ^ <ht^ 

[0 00 8 ] -15. mUE L*^*ffll*r 4>BBW**3H 
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TZMCDfimt t/C. 1 -7 3 1 58^4^SK: 

IESS3nfc^)i^*-5„ lo©giMtK:o 
t»T««c©miWB h £igifc©f6#3i&K©i!|ft 

t?**«&©f£7^f©^nen£. 5E^tc*>««* 
4na^£Cctf:7tm©£*&*K&*J:5K:iWffliU 

^^©^-ttSrtSifc $ If 2> C i *tr* 
[000 9] 

ft-ettW^fg-i^DEg* *^»^£c[iS] 
jS-C&£. -Tfrfc*;, iHg©f±^tcj:or«. ffcfctf^ 
#M£L<&n«*i. m^«©««I^Ji5fi£brU* 20 

[ooio] w?m. i ^©is^tconTf&mffias^ 
^S2o©^fe^^E2nr*jt3. -7 v v z xmicm 
^btitc&mMicis^xm i 5 © i ^ ic&ytm^- #Eg 
2tix^zm£*mz.z>. mi 5«c*»i»r, sw**^ 
K:iE3nfcffi«-e©^^^©^lfi3as*atouri> 
4. 

[0 0 1 l ] *>*>stB^«:K:*jo>r. ^iS^tcfco-ciB] 
G^ta^S^L^^i-r^i. SI 6tc^-TJ:^tc. 

&«^$#Tn&nfc att©8tts*sgiB 

3*u:L*5£<r>5IBiH#£D*. 
[0 0 12] «£*»C©J:5fc$8#8tK©Rtt 
S^BR^KaK H*> 5 WHtc on Tr©tft8ttt fc S *i 

[0 0 1 3] *ct. *K9it*. IKic*«*att*»rt 

•r-5«as©«3t*?-©iai«:ieH lyTjtttswHt 

[0014] 

«»©»#*?■*<•*.. -H^rtfrEttft©****^ 
«. MKTRDWjffltrfc <fc * ifi^Hf (ctenr £ * 
*«Slft*«fc^{c«W53ti-c*j»). «H*«:*JW*«ri3a 

[0015] i9Ktttt©S*K?-©ESt2. OBRntCis 

fel»-CWIBtl»©**JIHF-tt. «*|6*5!tfl»«tt9. 50 
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Zft?tim$.hX§&£tZ> J: -5 KEgSnm-S C tifi 
[0016] ±fttf> 8HK©IBfcJR*<DE«* 

s»«»rsct*i»ii:-s-*ci«j-c*. «tt©fttt9 

[0017] Sfc. /fcSBjBfcj:, ?hU ^^^ICJgfiSSti 

tt*«st©MBis*<f*.. «»H»«tHR©#fe#*f-* 
aof#jS*icc «fc s«£«(c*a»r&* xnmaamxt z 

<fc 5 KflMtS tiT* 0 . S&fB1S£fc©ffe3fcS&^©Egasii3 
[0018] mriai*#©#KfeStS J ? : ©Egtt. ©JBi^rtK: 

BIHi*rtK:*»t>r. WK*»©#BW^tt&*»#SitIl 

a*»tr d *n-en?*2:u refers ciWio^. 
[0019] *»iss(cj:n«. mm<D§mm*(Dmm* 

IPIHK-r*Bi|Hi*«:*JC>rsac6-tt*CiKJ:"). 
[0020] 

[mm<omM<omm ar. #imii©»*ia>S0s©7B 

(m l ©**«> 0 1 tt. #*9!©fll 1 ©£%ttcctt& 
T F T - O E L D©#fe^^©ffiS&7iVf ASSIST?* 
S. mTFT-OELDtlJ, 1 BBRtConTlfefc 
^a*^«cS*^*^<tL/-C©2o©^;^l 1. 1 

[002 1 ] :fcf||fc09©#Ji£T». liB*(c^n-C4Pg 
^U^;l/©cfip^3!)5^31-c^^ 0 -r^ct>%. 2o©^jt 
JR-?-** £ (C%# U ^ I 3£g 1 ©^TfeSS-^©^^ 

31&^S18^. §£«2©|%7l&^©^7fe-r'SlS^. 2o 

;i/0. l. 2, 3«:Mio-r6CiK:^2.. 
[0 0 2 2 ] 0 KC^TJr^K:. ^DB3R(C*JW4 2o© 

[0 02 3] A^-512g«:*5n-C. SH^tctenrpI— 
©45P H 11S ; Sr^31b/cJS^-?:02^-r o S2tCtenr, 

*4^©*»* ux^zct 

LTteO. 132 (a) tt*ffi««:-3i,»r4i|HIW*BI«L' 
^ 1 i bfcJS^. ( b ) (iPgiau-^^2 i LfcJi^^ 
SUti^. nrn©is^«:*jn-cfc. Mlti,>^ 



(4) 

5 

[OO2 4]03fcl, *»W(D»l(DliJ6««:*JWiS. 

iamcD^ffiiggss^^-ro siasB* wselsr-t- i o 

8 1 0-1 98 1 1 TFTT««3*ia«»flIh^ 

>yx> io7io-io7i it, TFT-e«n 

SStRffl 10510-1051 It, 

SMI 0 6 1 0-1 0 6 1 1 i^tM^^o 
[0 02 5] SKh^>^*#-e&4IE8WB h^>^X 

* i o 7 i o-i o 7 1 1 m^m^$>^>mmEL io 

^1 08 1 0-1 08 1 1 <tB, &*m&}lcW£i$ti 
[002 6 ] C<Z><t£y- Mgl 0 9**»#li**lSC& 

cc±o % ^s^jwmb, ^*veftjgo-i hos 

«fflh7>^ifl 0 5 1 0-1 05 1 ltlDt, * 

n-enig o - i t* * h osj^st i o 6 i o - i o 6 i 

[0027] M^Mtc^r, $/7hu^x^io 
1^6^1/^^a^sn, ao-it^of^^n 20 
■^etj&iS 10210-1021 1 (Df^zfrmmz, * 
n^n^o - 1 1* » h ©ess*. ^^10310-10 
3 1 l^riDt, -e-*ve*iigo-i tr ? 
0410-1041 l^easnSo r&to*.. -r>>£ 

M^^Cct 0S&O-1 fcf* KOB(|fflh7>^jr 1 0 7 
1 0-1 0 7 1 1(D^> ■ irvififgm^tis 10-lt' 
v KDW«EL3R-f-l 0 8 1 0-1 0 8 1 1 \X<f*?*}\, 

fc#j£ U T^fe 4 fctt#»* <t S - 
[0 02 8 ] H4CC, *»?8©»l©jlMi««:*5WS# 30 

-1 b'-y hc7)W<SEL^T-l 0 8 1 0-1 0 8 1 IB. 

[0 02 9 ] *nigfi?j«:fciir«, h u^x £ 1 o 
i, Sto-itr? hoes^^-^i 0310-103 

13, JH0~l.tr* h<9illRJBh5>^X£ 10 5 10 
-10 5 11, fgttJB h 5 £10 7 10-107 40 

1 l**«jaH-4*Bh7>^^ 6 0 0WO 

[0 0 3 0] gfc, JgO-lt^ KDWftELSR^F-l 0 
8 10-1 08 1 IB, -f>*2**» h^P-feXTT&J&X 

[0 03 1 ]^5CC, *»W©»lCDiaS«*C«STF 50 
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T-OELD(DlEI6^*^*rS^-Y^>^f- h 
^t. WiOUkDi/V blsi/XZ 1 0 ltfVOUXSRO 
(CiO, JHOfccfctfl tf* KO^drjHl-^ttl&ttl 0 
2 10—1021 lCD^^^ft^-DOteiO'D IB, 
»05U- »0**<fctf 1 * KDV-*i»l 0 4 10-1 

041 loittsoo^^so l^iea^n^ £ 

/c, ^l?ij©^>7 h \sV7,*i 1 0 l(D^";l/XSR lvCj: 

b, mm -mo^^ai \iv kdv-^«i o 4 i o 
-1041 lomfts i o Veto's i l^iBi^n 

[0 0 3 2] $*T, »0tf©y- h*ft 1 0 9C£>A;l/XG 
0 3^E|1ttI3tir^Si*B. IgO^J • $0Wlt'7 
hCDV-Xjgl 04 1 0-1 04 1 lcomfiSOOfccfc 
O'SO 1 B, »0fi • jho?u • mofcjco'i tr? h<D<S 
!#SS1 0 6 1 0-1 0 6 1 lGDm&CO 0 OteitfC 

oo leceasn. ^l^J-ao^o'i tr* hov- 

X® 1 0 4 1 0-1 0 4 1 KDS&S 1 0*5J:»S 1 1 
B, SHOtf •mi^J-mo*5j:D f ltr*h(D^#Sfil 
06 1 0-1 0 6 1 lCD^ffiCO 1 0*5<J:tfC0 1 IOC 

[0 0 3 3] SI 1 tf <Dy- h^<3D^Vl/X^aiflP$ 

ftTTOSiSB* SO5iJ'SO*Jj:^lt?h0V-X 
§1 04 1 0-1 04 1 1 (Dm&S 0 OteJ:tfS 0 1 
B, »lff -WOW-JffO, lt'^hOg^tl0 6 
10-10611 ©m{4C 100WTO101 &C£3S 
3ft, *1?»J • *0*J<tCJf 1 b<DV-XWLl 0 4 1 
0-10 4 1 lOmfiS 1 OfcJ:CfS 1 1 B. ^ Iff • 
SUl^U* IHO&itf 1 fcT* KDflSJ^gai 0610-1 

0611 comae i i ofe<tcxc i i i iceasti*. 

[0 034] SW1SE LfRT-B, ^^KDlfi, T 

[0 03 5] CCt, *lsV3&<DWW)m h -7 >v?X^(D 
1BKB, *>««©W«EL*^<Da!aK:Jt^r. fe» 

*»h51»», ftaim^l 1 Oi±fflWSl 1 1PJ« 

jaEK*hr -sw^e l sR^©aas©*r »ae ^ n ^ c i «: 

[0 0 3 6 ] &4b\ f^^^OCffiorWlE L^T 
Ct44JfflWiTFT-OELDK:*5W4ttiBlliaollS:jg 
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[0 03 7] TFT-OELDTB, ZM^Zt iCXt) 

tcMfcvr £ PiiS U-^£-5;i £ J: 5 St £ MW-^t>m 
£ft-S>. CCt?. KSt/'<AfiiB l TFT-OELD 

A^H«*12 5 5 ffWDBMWi: oft * 
1©^S6WK43W4KSIU^U0. 1.2. 3(CB. B 
SBU^HBO — e 3. 6 4~127, 1 2 8-191. 
1 9 2~2 5 S&ZtlZ-tZCtlCteZ. 10 

[0038] mmt&mic&K *§^b. A^i®«©^ 

oyd-Ste inbers? * ;U££flH>T. 
SfflSRCC^iBSnSC itC&S. 06BF 1 oyd-S 
teinberg7^;l/^ibtfe»), XBaabT 
l»iBBR*aM3-T. XtC*t*Slt&K. mSr&BXCC 

*vrt>< citcfc-S. 20 
(»2©*JSW) H7B. *&W<Dm2<D9mMlC%2> 

tft-oeld comftm+ommzirs? m^m t?* 

6. *s*>STFT-OELDT(i. 1 EBR#t0W. BR G 
B©3feK*fjE-r4 3-o©Si|H3R^6«fi£3nr*i»). 
SS(ffii»co(,>-cffc368i£*i^& 4 2 -3©«*3(HF- 1 
3. 1 4**I23ttTV-S. BP^, ^Wcfct^TRGBtC 

[0 03 9] 07 Gt^-TJ: -5 &t. SSHjieSKteWS 2 o 
©»#*?-©B«B. (»nHtrttC*sl'?&fl£* 30 

^©*o**[S]«:ig3S-rs*iS]) fcffimtzwmmtic-?^ 
a. 

[0040] *>a>.&K3H{c*jt,»-c . &Mfili*K::tei,>'riBj 
— ©*ifflia«r^Lfct§^*ia8«:^-r. bsic^ 

SlfeL-CteD, 02 (a) tt^H3Sifefe«:-PO»Ttt3|aP8 
aSSI/'iJH £L.fct§£\ (b) BPgfBU'<;U2<!:b 

fcis^^u-rt,^. t^-rn©is^w:*jc^rfe. ^fet 

■Ct»4«**-?-*JiS-«:»«U-r*t0. iHt*©««©2£ 40 

£#E&jt 3 nr i, >s c t as t>*> £ „ 

<*3©**W) 09B. ^qs©»3©%tfeM(c«« 
T F T - O E L D©«*«^©K«*wt-SlSaar* 
•5. ^iiaSWlCfel^B. l52©j|JSWi|gSIK: 1 

H»iW3-^©siiffl3R*>e)«j5R$tirc>*. &&mm<D& 
mafi-fti tcvmvmm. snti^ *r s* 2 ©sd&M t s 

fc*. c©j:5«crhfctmri!fiB**E«**C£K: 
J: 9 . «^rs]«:©a'-5)^ifig 1 0 0 *W.nmcmtZ> c 
<t#T?#. E»«Jt*«i|iK:-r4ci*Jr*&. 

(^4©nisf«) @i o»t. *§zw<Dm4<Dmmmic& so 
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&tft-oeld <D§mm*<Dmm>k^?m£m-c $> 

ffl«*3-5©iliB3R*>6«fiSStirt>i. Slflili^Kfc 

©fllVjSft&ei&j^afltetttc J: »3 -SffefcEiK* 
»REUrc>*. W«ELJ!eF©#tti:. ¥k%M*<Dm. 

tttt6%l>«g*s&&. *5t,»B. *©S*J&£tW«J| 

©MS^l*t2ibrfe. »*W9»il»2 4tta6ft 
UBjfiH4*s*-s. ^HiSflJfcteOTB. s*3^ioi 

2 oR|B*(C|fc3fcS 1*S C if^S2 ©tt» 
(SS5©Hi60|) 0 1 IB, *H?3©3f5©IUSWIfc^ 

■stft-oeld ©^fe^©iea*^-r ott * 

4. *>*^IU6WKc*jt»rB. 1 uBR{c^>r«*»tt 
ifimta^3^<D^tm^-2 0. 21. 2 2*sR3*rct> 

5. *Xtfcffl0ttA-C». liSIWr)l,>T8IHII/'CA 

[0 0 4 1 ] 01 1 t,Cm?£5lc. «BJR{cfcW43o 
©ffeWR^F-CKBB. St^Tr^l (Blfi3Rl*9ic*sl?*%%* 

iWjafec^ri^tciasE-j-**^) tcim-rzwmic^-c 

JtSJ-T-5 4. SKI«tofciBBi&oTl»S. 

[0042] *>*>4Eatc*j(,^-c. ©*rasi*a3s 

brc*§£©0!j£0 1 2tc^-T„ 01 2(cfct>T. $481© 

©«*©#8£#l*± 5 tir t, > £ c i . 
itfff^*^?, fy^JW^?, 

[0043] ^c*J. **WB±ES^EJ6fJ«:B3esn* 

pshu^. aa. (mt) #r, %*3g^©^ 

tf. 1 Hi* ( 1 ©JBi*) */c0 4 J£Lh©»5fc3R^*E-i- 
[0044] ±IBSIiSW«:*Jt»Ttt. 

4. 

[0045] 

[*•»©»*] ffiK©H%»?-©SK«RS 
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[0 1 ] ~fc^M<DW 1 ©5ES£Wc^-2> TFT — OELD 

[0 2 ] #^©f£ i ©idtwcisw zftxtm*™? 

[0 3 ] *mi<Dm 1 ©ll^Wc^S&illisg©^!!] 
8S0T&.5,, 

[04 ] Itmiom 1 ©Sfe5feWcfcW3#iIi35t©¥M0 
*J<fca«r®0-C£>£„ 
[05] *§ZW<Dm 1 ©^&tWC<££ TFT-OELD 

©fESfcfrasr^-r £ fc#>©0-e& * „ 

[06] Floyd-Steinberg? ■Ol>Z&& 
[0 7 ] *^©H2 ©*JIM(C^S TFT-OELD 

©^^•©Kg^-rffisss S , 

[08] *^©^2©H35£^tCfcW€ > ^tm^-r* 



[0 9] :£f£BJ3©|f| 3 <DmMW<t%Z> TFT-OELD 

©^**^©ieg£ ^-r h^h t? * * . 

[010] #|%l|B©J?t4©3^04K:<ifcSTFT-OEL 
[011] #^W©fg5©HJS0!JK:^5TFT-OEL 

D©^m^©ieg**-r^0-c* s„ 

[012] ^W©^5©IUfiWK:*iW5l6iteKai€r^ 
10 [01 3 ] ®£3fc©TFT-OELDicfctf-5£ifflS5©3? 



llHlifB0"C&-S>. 

[014] Si*©TFT-OE LD©ig«b:fr&*i&W-r 
£fctf>©0-C$>£. 

[015] TFT-OELD«Cfc»**#j*F<DE«* 
[016] TFT-OELDtCtel+S*)feR»*5**-« 

5S0-C&S. 

1 0, 11. 20, 21, 22 
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